WHAT IS CLAIMED IS: 
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1. A semiconductor memory, comprising: 

a p-type semiconductor film provided on a p-type 
semiconductor substrate, a p-type well region in a 
semiconductor substrate, or an insulator; 

a gate insulating film formed on the p-type 
semiconductor film provided on a p-type semiconductor 
substrate, a p-type well region in a semiconductor 
substrate, or an insulator; 

a gate electrode formed on the gate insulating film; 

two charge storage sections formed on side walls of 
the gate electrode; 

a channel region provided below the gate electrode; 

and 

a first n-type diffusion layer region and a second 
n-type diffusion layer region provided to sides of the 
channel region, 

wherein: 

the charge storage sections are arranged to change an 
electric current flow between the first n-type diffusion layer 
region and the second n-type diffusion layer region under 
application of a voltage to the gate electrode according to a 
quantity of electric charge stored in the charge storage 
sections; and 
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the first n-type diffusion layer region is set to a 
reference voltage, the second n-type diffusion layer region 
is set to a voltage greater than the reference voltage, and 
the gate electrode is set to a voltage greater than the 
reference voltage, so as to inject electrons to one of the 
charge storage sections near the second n-type diffusion 
layer region. 

2. The semiconductor memory of claim 1, wherein the 
p-type semiconductor film provided on a p-type 
semiconductor substrate, a p-type well region in a 
semiconductor substrate, or an insulator is set to a voltage 
less than the reference voltage. 

3. The semiconductor memory of claim 1, wherein the first 
and second n-type diffusion layer regions have an offset 
structure where the gate electrode does not overlap the 
first and second n-type diffusion layer regions with the gate 
insulating film intervening therebetween. 

4. The semiconductor memory of claim 1, wherein the 
charge storage sections overlap the channel region between 
the first n-type diffusion layer region and the second 
n-type diffusion layer region. 
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5. The semiconductor memory of claim 1, wherein: 

the charge storage sections include a charge storing 
film capable of storing charge, a first insulating film, and a 
second insulating film; and 

the charge storage sections have a structure where 
the charge storing film is sandwiched between the first 
insulating film and the second insulating film. 

6. The semiconductor memory of claim 5, wherein: 

the charge storing film is made of silicon nitride; and 
the first and second insulating films are made of a 
silicon oxide. 

7. The semiconductor memory of claim 5, wherein: 

the first insulating film separates the charge storing 
film from the channel region or a well region; and 

above the channel region, the first insulating film is 
at least 0.8 nm thick and is thinner than the gate 
insulating film. 

8. The semiconductor memory of claim 5, wherein: 

the first insulating film separates the charge storing 
film from the channel region or a well region; and 

above the channel region, the first insulating film is 
at most 20 nm thick and is thicker than the gate insulating 



film. 
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9. The semiconductor memory of claim 5, wherein the 
charge storing film has a part having a surface 
substantially parallel to a surface of the gate insulating 
film. 

10. The semiconductor memory of claim 5, wherein the 
charge storing film has a part extending substantially 
parallel to a side face of the gate electrode. 

11. The semiconductor memory of claim 5, wherein the 
charge storing film has a part having a surface 
substantially parallel to a surface of the gate insulating 
film and also has a part extending substantially parallel to 
a side face of the gate electrode. 

12. The semiconductor memory of claim 1, wherein the 
charge storage sections at least partly overlap part of the 
n-type diffusion layer regions. 

13. The semiconductor memory of claim 1, further 
comprising p-type high concentration regions, adjacent to 
channel region sides of the n-type diffusion layer regions, 
which have a greater p-type impurity concentration than 



the channel region. 
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14. A semiconductor memory, comprising: 

an n-type semiconductor film provided on an n-type 
semiconductor substrate, an n-type well region in a 
semiconductor substrate, or an insuliator; 

a gate insulating film formed on the n-type 
semiconductor film provided on an n-type semiconductor 
substrate, an n-type well region in a semiconductor 
substrate, or an insulator; 

a gate electrode formed on the gate insulating film; 

two charge storage sections formed on side walls of 
the gate electrode; 

a channel region provided below the gate electrode; 

and 

a first p-type diffusion layer region and a second 
p-type diffusion layer region provided to sides of the 
channel region, 

wherein: 

the charge storage sections are arranged to change an 
electric current flow between the first p-type diffusion layer 
region and the second p-type diffusion layer region under 
application of a voltage to the gate electrode according to a 
quantity of electric charge stored in the charge storage 
sections; and 
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the first p-type diffusion layer region is set to a 
reference voltage, the second p-type diffusion layer region 
is set to a voltage less than the reference voltage, and the 
gate electrode is set to a voltage less than the reference 
voltage, so as to inject holes to one of the charge storage 
sections near the second p-type diffusion layer region. 

15. The semiconductor memory of claim 14, wherein the 
n-type semiconductor film provided on an n-type 
semiconductor substrate, an n-type well region in a 
semiconductor substrate, or an insulator is set to a voltage 
greater than the reference voltage. 

16. The semiconductor memory of claim 14, wherein the 
p-type diffusion layer regions have an offset structure 
where the gate electrode does not overlap the p-type 
diffusion layer regions with the gate insulating film 
intervening therebetween. 

17. The semiconductor memory of claim 14, wherein the 
charge storage sections overlap the channel region between 
the first p-type diffusion layer region and the second p-type 
diffusion layer region. 

18. The semiconductor memory of claim 14, wherein: 
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the charge storage sections include a charge storing 
film capable of storing charge, a first insulating film, and a 
second insulating film; and 

the charge storage sections have a structure where 
the charge storing film is sandwiched between the first 
insulating film and the second insulating film. 

19. The semiconductor memory of claim 18, wherein: 

the charge storing film is made of silicon nitride; and 
the first and second insulating films are made of a 
silicon oxide. 

20. The semiconductor memory of claim 18, wherein: 

the first insulating film separates the charge storing 
film from the channel region or a well region; and 

above the channel region, the first insulating film is 
at least 0.8 nm thick and is thinner than the gate 
insulating film. 

21. The semiconductor memory of claim 18, wherein: 

the first insulating film separates the charge storing 
film from the channel region or a well region; and 

above the channel region, the first insulating film is 
at most 20 nm thick and is thicker than the gate insulating 
film. 
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22. The semiconductor memory of claim 18, wherein the 
charge storing film has a part having a surface 
substantially parallel to a surface of the gate insulating 
film. 

23. The semiconductor memory of claim 18, wherein the 
charge storing film has a part extending substantially 
parallel to a side face of the gate electrode. 

24. The semiconductor memory of claim 18, wherein the 
charge storing film has a part having a surface 
substantially parallel to a surface of the gate insulating 
film and also has a part extending substantially parallel to 
a side face of the gate electrode. 

25. The semiconductor memory of claim 14, wherein the 
charge storage sections at least partly overlap part of the 
p-type diffusion layer regions. 

26. The semiconductor memory of claim 14, further 
comprising n-type high concentration regions, adjacent to 
channel region sides of the p-type diffusion layer regions, 
which have a greater n-type impurity concentration than 
the channel region. 



